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Purpose
- Addr_ COMMENLS| regarding assessments based on Eschierichiia coll
I RedIERICRAGUEIC and \Wildlife standards.

- Jr_J'E"e proposed changes to these assessment methods.

== Stakeholder meeting info is available at:

e

= \WwWWw.az.deq.gov/environ/water/assessment/index.html

Next meetings:
Draft rule meeting 1 Week of Sept. 13th
Draft rule meeting 2 Week of Sept. 27th




Cri onjcf ANV standards are
st eul BHECNO protect aguatic life
ricl wilellife froms loglejefig]
ApC SESertoxic pollutants.

-_"[T_teria are based on a 96-hour
B (4-day) exposure.
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= Acute A&\W standards are
established to protect aquatic and
wildlife from short-term
exposures to toxic pollutants.

— Criteria are based on a 1 hour
expaosure.




SOV 2SSEsS?
s WVIRNEREmigUoUS — DEES| It apply to grab sample?

BN EITe0 Water Identification Rule (IWIR)

- ® [mpaired = > 1 exceedance.

— SSbreamble to the IWIR indicated a 4-day mean chronic criteria
would be used; however,

® Arizona’s 4-day mean standard was replaced (2002)

e Cannot calculate the chronic (or acute) standard for many
metals and ammonia when a mean of the results is used
because the standard is dependent on hardness, pH, or
temperature at time sample was collected. (example)




Ragili (Le)/L) Heirdliiess | Galauliadh fAssass e
(mo/L) Standard

5125 /01 31 620* 29.28
1/4/91 29 200 16.19
RE/2)01 31 430* 29.28
19 250 19.59
= Ey12/04 25 312 23.68
0/15/04 25 380 28.02

Can calculate a mean of the results.

Mean of the hardness values is not relevant because standard is based
on hardness at the time it is sampled. So what would the standard be?

Problem exists with several metals (hardness) and ammonia (pH and
temp).

(* Use hardness at 400 if hardness is >400.)
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RS BVWALE ASSESS?

BRREVisedl surface water standards (2002) indicate that
S Compliance” with chronic A&W: criteria is determined from the
BRNGEGITIENHC mEani ofi last 4 samples taken at least 24 hours apart.

SPASSessments are not a determination of compliance, but
shiould methods be related?

® The “last 4 samples” cannot be used to determine whether
the geometric mean is exceeded more than once as required
in IWIR. (How take last 4 samples twice?)

® Problem exists with hardness, pH, or temperature dependent

standards when taking the geometric mean.
6




SV EIgRISsue:

A IRcNural sample be Used tol represent a
iStcdand vased on a 4-day mean?
Eshat assumptions are being made?

s \hat supporting evidence is needed?
s\When would these assumptions not be supported?

= What does EPA guidance indicate?

— What are other states doing?
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EPA CALM Gjelzigiegs
Eliidance to states on how to do assessments and impaired
alers identification, recognizing limited resources.

—

04 Assessment Guidance
- ' s Guidance and instructions to states on how to do
assessments and what to submit.

— Impaired ifi acute or chronic A&W criteria for toxics are exceeded
more than once in a 3-year period.

* Ambiguous as to whether dealing with grab samples or 4-day
average exceedance.




\ Te icalSuppont Document: (1991)

— Ex CUISI0Ns no more often than once in 3- -years. An ecosystem
shiouldie able to recover that often from a maraginal criterion
= excursion.

— Recovery periods may be longer than 3 years if:
® Multiple minor excursions (frequency),
e A single major excursion (magnitude),
® Affected area Is large (extent),
® Persistence of the pollutant (duration).

— As continuous monitoring In the receiving water is not feasible in
most cases, use a statistically designed monitoring program to
minimize the chance of missing an exceedance.




SR/ 6 ISSUES to
SONSIBERWhRER USINg
Jieiarsamples torassess

RCHINIC criteria:

S SEEe@uency of the
exceedances,

sr\Viagnitude of the
exceedance,

e xtent of the
contamination area, and

e Duration of the
exceedances.
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SVIJEINare Otier: States doing?

o Q:F O 24 states:

ERSEGNVETE ot Using| chronic standards
= — 5 based A&W assessments on bioassessments
— 1 based A&W assessments on WET
s1iGiUSINg chronic standards to assess A&W

— 1 required 4-day average (no data available, so not able to
assess chronic criteria)

— 17 used grab samples.
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~ How do gifegr sieiias cigsgass ) ozt ilen) i

B@iptherdy using grabi samples for chronic criteria:
Sisistates - =1 exceedance in 3 years
& &1 state -- >2 exceedances in 3 years
S SI6 States -- >10% exceed
®r2 states -- >10% exceed at a specified confidence level
e 1 state -- >50% of samples exceeded
e 1 state -- Annual mean exceeded

e 1 state — 85th Percentile of samples exceeded




MBEROISBEENASSESSING CFONIC! Criteria using:

—

= (>10% exceedance at 95%

== coniidence: level),
® Ereguency of exceedances,

® Magnitude of exceedances,
s Duration of exceedances, and
s Extent of the contamination area.
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StepNb Impaired duertor acute standards.

|

—

—_-- BEIEIMELEN O CONCErn IS assessed as Impaired due to acute
Slelgeardsy antassessment of chronic criteria will not be pursued.

® Tihe TVIDL must address both acute and chronic criteria.
s Impaired, based on acute exceedances, Is:
=1 exceedance In 3-year period.

— | parameter Is not impaired due to an acute criterion, and a
chrenic criterion Is being exceeded, go to Step 2.
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Siep ’_{' EEUUERCY Ol eExceedance - ASsess using
EUIEENIMEMIaI approach
I = Impaired —
5 = >=10% samples are exceeding standards at a 95%, confidence
level (over 3 or more sampling events).

— Minimum sample size is 10, unless sufficient exceedances have
occurred.

e Attaining —

— 10% or fewer samples are exceeding standards at an 85%
confidence level (over 3 or more sampling events).

— Minimum sample size is 10.
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Frequency o exceedance

> 'Flomial lRdicates impairment, go to Step 3.

-

== _"_,!”*If binomial does not indicate Impairment, stop

e
m——

— assessment of this chronic criterion.

— Assess as attaining if 10% or fewer exceeding at 85%
confidence level

— Assess as inconclusive If insufficient data to determine attaining
or impaired.
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SICIRSIY cOltlId e off EXCECdance — Use a screening value
BEYoNaIgER than the standard).
K- BlEplyAStadana times 1.5,
- _"Determine exceedances of the screening values.

{__Recalculate the binemial, counting as exceedances only those samples
that exceed the screening value

® |f using screening value exceedances, the binomial does

not indicate impairment, go to Step 4.
17
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Step 4. Dupeilggheiieiddesilelgde
BRDEIEImIne ifi exceedances are sporadic or oceur during
EOSECuVEImonitoring events.

S Sl Consecutive exceedances provide supporting evidence that

. exceedances are occurring over a longer period of time or
repeatedly.

srExceedances must be more than 7 days apart

® |f exceedances were sporadic (not occurring during
consecutive sampling events), go to Step 5.




— |ew ExISine| data tordetermine Whether exceedances are also
SEEUIgInoNNUpStream| of downstream reaches.
— ._termine iReNIkElyASeurceris Impalring this larger anea by reviewing
BElSicoverages of land uses and discharges, and by talking to
P nonitering stafit and others familiar with discharges in the drainage

® |f upstream or downstream reaches are not impaired,
stop assessment of this chronic criteria.
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» Proposal for assessirlg chronlc criterlz ——
BRGTEDN. Acute criteria -- If being listed due to acute criteria stop.
__erwise, [iFany: chrenic criteria are exceeded, go to step 2.

fep 2. Erequency -- If binomial indicates impairment, go to Step 3.

=== Siep 5. Magnitude — If binomial indicates impairment based on
screening value exceedances, If not, go to Step 4.

Step 4. Duration — If consecutive samples exceed standards,
If not, go to Step 5.

Step 5. Extent -- If upstream or downstream exceedances, and a
common; source is likely,




— R oA Y (1 1T/ — (cf3)

172500 2202 | Calculated

2/2z/01 2575 S

hardness 400
2/24/0L] 2400
- 2/20/01 2292
o 0000 2380

=1 o5 2400

Example 1.
Step 1. No acute standards were exceeded.

0.02
0.01
0.03
0.03
0.01
0.02
0.01

Step 2. Frequency — 3 of 7 samples exceeded . Binomial = impaired.

Step 3. Magnitude — 6.2 times 1.5 = 9.3. Screening value not exceeded.
Step 4. Duration — 3 consecutive samples exceeding standards.
Step 5. Extent — unknown (no upstream or downstream data).

Assessed as impaired, based on steps 2 and 4.



- standards.

x =2 Step 2. Frequency -- 3 out of 12 samples. Exceeds
pIRomial.

Step 3. Magnitude -- Only one screening value was exceeded.

Step 4. Duration -- Exceedances are sporadic, not occurring in
consecutive samples.

Step 5. Extent -- Unknown.

Assessed as inconclusive, although binomial was exceeded.




-3 S Siep 1. No acute exceedances.
BESIENI 2. Frequency - 33 exceed in 41 samples. Binomial

Sraicates lmpaniment.
Stepr8. Magnitude - Screening values exceeded in 28 of 41
samples. Binomial based on screening values indicates
Impalrment.
Step 4. Duration — Many consecutive exceedarnces indicates
Impairment.

Step 5. Extent — Unknown. Not occurring upstream. Insufficient
samples to determine if contamination occurring downstream.




- Delisting basecd on binorizl agorozch

SVASSTIMES Water IS impaired and must show it IS now
S auaining

s Pelist at a 95% confidence level that 10% or fewer

= samples are exceeding

—  Minimum of 27 samples with O exceedances.

-

If documented remediation actions to improve
water guality, can assume water Is attaining and
must show it Is impaired

e Delist at 95% confidence level that >10% exceeding
—  Minimum of 10 samples with O exceedances




Chroriic

Surnrrizry of Progosals i

SINVASEESS Chironic: criteria using grab samples to
'-present water quality conditions.

- ?;f Llstlngs would be based on the binomial

=  approach with specific supporting evidence to
produce a preponderance of evidence that
chronic criteria are being exceeded.

Delistings would also be based on binomial
approach.
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» Proposal for assessirlg chronlc criterlz -
- 5 I eeing listed due te acute criteria, chronic criteria assessment
[SMIot NEcEssary. Otherwise, if chronic criteria are exceeded, go to
Step 2.

_F_TS_tep 2. Ereguency -- If binomial indicates impairment, go to Step 3.

Step 3. Magnitude — If binomial indicates impairment based on
screening value exceedances, If not, go to Step 4.

Step 4. Duration — If consecutive samples exceed standards,
If not, go to Step 5.

Step 5. Extent -- If upstream or downstream exceedances, and a
common source is likely,







persteral standards:

SNAIZ0Na) USES| Escriericria colf as a
Wactenal indicator of potential fecal
RConmInation.

-5 ‘ T LTI
N aters withi fecal contamination can H‘I"’I‘l&
100 UL

e "3pread méibny typels of V\iatergorne
& diseases; (bacterial, viral, an
protezoan). Illll“!ll!‘

' l.— ",... \!!l‘-—,

£. col/1s now recognized as a more - T
accurate indicator of potential water

borne diseases than fecal coliform or

total coliform -- previously used as

standards.




S co)/enalysis results in a “most probable number;” therefore,

_;__f—h:‘hstlng criteria need to account for a wide margin of error.

= “\When applying the geometric mean standard, what is the

appropriate time interval (e.g., 30-day, annual swimming season,
annual, all data)?
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Do we alwzlys riged to rrialke e listlrc gased ors

CEEHENCE N S/ EaNS?
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i"i/ve 00K at these exceedances differently?

s Piexceed in 400 samples
~ o Exceedances at separate sites
s Sporadic exceedances
e Bacterial exceedances during storm water flow




EPA Gluicleigies
soneolidated Assessment and Listing Methods (CALM) (2002)

mREecallcoliform
I ((Viany states are still using this indicator)

B s Attaining if geometric mean is met and 10% or fewer samples
Exceed.

s Impaired if either geometric mean or >10% of samples exceed.

— Escherichia coll
(EPA recommends states convert to this.)
e Attaining if geometric mean and single sample maximum are met.

® |mpaired if either geometric mean or single sample maximum; is
exceeded during recreational season.




EPA Glliclarice
Implementation Guidance for Ambient Water Quality Criteria for
BACtEria — Draft November 2003

- NWhere swimming and water recreation is likely, monitoring
e should occur on a weekly basis.

often.

— |fi only a few samples, no samples should exceed the single
sample maximum.

— Where sufficient samples, inferential statistics (e.g., binomial)
should be used to provide the most certainty in attainment
decisions.




- Other sielies
SEIIgENT Criteria

I

N0 States with fecal
colifor Standard used >10 to
= -_J % ‘exceedance rate.

i —

= _‘...-i—

L. -4 oft 7. states with £. coli

= standard used >1 exceedance
-3 years.

— States have recently
converted to £. coli, but
may not have changed
assessment criteria.

>25%
Exceed

>20%
Exceed

>15%
Exceed

>10%
Exceed

>1
Exceed

Total
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N = ENIN O W ASSESSMENLCILE B
=ampaireadi:
| =REXCECHANCE I SEy/ear perod.
= Attaining if:

st exceedances in 3-year period, and at least 3

monitering events.

_:"_' | Samples taken within a 7-day period are combined, taking the
Worst case value.

20]0]0) 2001 Assess

1 No Impaired
samples

0 Attaining

0 Inconclusive




2 Progossel o \velpy e

AN ENGENESEIVOINS, consider distance between monitoring
Esites.

_‘7.'—-At all stirface waters, consider the amount of bacterial data
— collected during the swimming season (May through
September):

e Smaller data sets
® |[arge data sets




R EN O ENESETVOIIS:

sonsider the distance between sites when making a listing
~ decision:

IT°a large reservoir and sites are several miles apart,
assessments will be based on exceedances per site.

If sites are not miles apart, bacterial data are normally
combined for all sites when making an assessment.

Impaired based on exceedances of per site.




: = coj/Data at a Large Reservoir
| Dates Site 1 Site 2 Site 3

- | Feb 25, 2001 158 58

May: 15, 2001 No sample
Aug 8, 2001 20[0 <2
Oct 20, 2001 15 <2 <2

If & large reservoir and sites are miles apart,
although 3 exceedances occurred, no site had more
than one exceedance.

At other circumstances, it would be shown as 3
exceedances during 2 sampling events, and
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= I e U A tASEeTS:
S Eanger datasets = approximately 1 sample per
BWEEK dUNNg the swimming season.

B VEENnodified binomiall approach.
' Impaired iff >10% of sampling events exceed at 95%
confidence level during at least 1 year.

Attaining 1f 10% or fewer sampling events exceed.
Samples within 7 days are combined (sampling event).
Assess based on exceedances per site per year.

Note: In 2004, large datasets occurred at: Slide Rock State Park, Lake
Havasu, Lake Powell, and the Salt River tubing area. Sites
monitered weekly generally have about 50 samples per site

per year.
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> Proposal forsmaller daiasaisa
= >hidll dataset (all' other datasets)
N SENNENEXISING ASSESSMENRT Critera
NS mpaired if:

— =1 sample exceedance in 3-year monitoring period.
Minimum; ofi 2 sampling events.

Attaming; If:

— (0 exceedances of standards in the last 3 years of
monitoring.

—  Minimum of 3 sampling events.
Samples taken within a 7-day period are combined.

The majority of data will be handled this way.




C 1A A D, At
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Dates E. Coli Results
(CFU)

Eelb 25, 2001

May 15, 2001

Aug 8, 2001

Oct 20, 2001




.

Swirngelge) Areer Viagteigie)
L Site A | Site A
= 1999 | 2000

T -al' Semples 158 | 184

Siplalisamples exceeded 12 17

:Sampling events (7-days apart) 47 49

| Sampling events exceeded

Based on binemial — Impaired if this Not Not
number of samples exceed standard. apply | apply

Site A - Samples within 7 days were combined, using worst case
result. Sampling 1/week.

Site B — Small dataset. Assessment based on >1 sampling event
exceeds standards within a 3-year period.




RN 1 A GR s
moJf meEntaten Guidance for Ambient Water Quality Criteria for
terla Priafit November 2003

\/\f?‘ WWeather Exclusion from Standards

B AnNintermittent site-specific standard could be established during
~ defined periods of time due to storm water flows.
' SFREq@uUIres a use attainablility analysis
— Evaluate effects on recreation:
% Don’t consider If high flows are attractive to recreation.

+ Consider if wet weather flows result in dangerous
conditions physically precluding recreation.

— Determine if uses can be attained through effluent limitations

— Need to communicate to public the conditions under which
recreation should not occur.




» Discusslons

WERWEShEr Exclusions fromi 303(d) Listing:

BRPECISIon to not list when exceedances are solely related to storm
Eater filows could be made where enough supporting evidence

s {hat there is little risk of people getting into the water:
| e

e s \Wet weather flows result in dangerous conditions physically

— precluding recreation.
* Not In or near a populated area.
® Not In or near a popular swimming or recreation area.

— Natural sources?
— Might require revisions of standards.
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R OSEC NV ETVVEAtNEIFEXCIUSION! Criteras:

-,

£ = APEQ could make a case to not list a surface water as
S mpaired where exceedances are associated only with storm
—flew conditions based on the following type of evidence:

Wet weather flows result in dangerous conditions physically
precluding recreation (e.g., kayaking, swimming);

Not in or near a populated area;
Not a popular swimming area or recreational area; and
Regulated discharge not a potential source.




EsScha

el || j EIOW (CES)
et
Weather 12/15/1999 0.9
i:lusion 03/02/2000 14
= 04/27/2000 0.5
08/23/2000
12/20/2001 23
03/03/2001
03/21/2002 2 1.9
09/17/2002 2 0.1

Exceedances occurred during storm water
flows on 08/23/2000 and 03/03/2001.

(K = less than)




Es L) -

o Eapole Wet\Wesiiner =4elision Davision e

—‘:f Siters onl Little: Colorado River near Woodruff,
,:_-jr ADE®I can make a case to not list based on:

Storm flows were not attractive to recreation (e.g., kayakers).
NGt In a populated area.

NoOt a popular swimming or recreational area.

No regulated discharges in the reach nor upstream.




Es /)~

Eamole Weit Weeiner =elisio)

—.::- enrtie Santa Cruz River near Tucson,
S ADEQ would make the listing because:

sESite Is near a populated area.

s'Unsure whether municipal stormwater flows or concentrated feed
lots are contributing to exceedances. TMDL needed to establish

loadings and whether additional bacterial management practices
are needed.




> Worldng with 2 Most Probaole Nugiber

S Wibhroacterial samples, When the result is reported as 240
C=U; the result Is between 100 to 940 CFU at a 95%

confidence level.

RECOMIMENdation:
= Jse a screening value to account for this large margin of error
- In the results.

Full Body Contact Partial Body Contact

Standard 235 CFU 576 CFU
Screening Value 300 CFU 750 CFU

Screening value is 1.3 times the standard or 30% higher.




> Progogels

£
-

-

- \fier apPPIVING Single sample maximum standard,

.ﬂﬁ._,_.s..:iistings WillFoe hased on exceedances of the screening
: Valle:

— [ exceeding the standard, but not the screening
value, assess as Inconclusive.




- What tire niefvelsaigulelge clgdlfeelionigeh e g/
JEBIWEWICINERN Standardwhen assessing water guality?

£
-

-

SN EW surface water rules requires a minimum of four samples but does
SO SEL a time period.

= Tihe Impaired Water Identification Rule references a 30-day period (old
surface water quality standard, subsequently replaced).

— What is a valid time period? 30 days? Swimming season (May — Sept)?
Five years of data?




- EPA Guiczinigs
Con_:ro Assessment and' Listing Methods (CALM) (2002)

IS Geometric mean should be based on 5 samples or more,

egually spaced over a 30-day period.

s |mpaired If geometric mean Is exceeded during recreational
season.

Note that impairment is based on 1 exceedance of a geometric
mean, rather than >1 exceedances.




- EPA Guiczinigs
mpIEmEntation Guidance for Ambient Water Quality Criteria for
Bectena = Draft November 2003

S s \onitor primary swimming areas at least once a week during
the swimming season

® Geometric means may be calculated for specified periods of
time (e.g., monthly, seasonal, or annual geometric mean).

* \Where insufficient samples to calculate a geometric mean,
use the single sample maximum to assess.
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— Of 24 Szl

=6 Do not apply a geometric mean standard for
~ assessments.

S Q18 states applying a geometric mean standard
-=~:_ s 11 — Calculated a monthly mean
Ij: 2 % Minimum varied from 2 — 5 samples per month)
: ® 6 — Calculated a season mean (normally May — Sept)
Minimum varied from 3 to 10 per season

e 1 — Calculated a mean based on minimum of 3 samples In
60 day period

Majority of states apply monthly or seasonal geometric mean.




B8 states with' a geometric mean standard

Srivihased impairment on only 1 exceedance of a geometric
- mean
_=° i9ased impaimment on >1 exceedance of the geometric

[MEAN

(Vermont’s geometric mean standard is 18 CFU E. coli as
compared to our standard of 126 CFU. Vermont intends
to change its standard based on EPA criteria.)
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S ECOMINENCEU0!
mASsEssments Will'berlhased onr either exceedances of a single

SEpPIE: maximum or a geometric mean.

SMNRESSESSED S Impaired due to exceedances of single sample
el standards, geometric means willf not be: calculated.

-

S Calculate thergeometric mean in two ways:

-

= siiileast 4 samples in a calendar month, calculate a monthly
' gEOmMELric mean.

® |f insufficient samples to calculate a monthly geometric
mean, but at least 4 samples in a calendar year, calculate an

annual geometric mean.

— Attaining If geometric mean standard Is not exceeded.
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pieipretationieiRGEpmecViean Calculations

SNEXISING ;
e eRhen analytical result is reported as a “less than” value, use

I One-half of the value for descriptive statistics (e.g.,
gEometric mean).

— [he result is 50% lower than lab detection limit.

— Proposal:

e \When data Is shown as “greater than” or “too numerous to

count,” multiply the upper laboratory detection limit by 1.5
for descriptive statistics.

— The result is 50% higher than lab detection limit.




ExaIplIes Data Interpretation
IBIMEERIEHIC Viean
SrlcHlations

.
i .

EEOMELHEC mean does not exceed

sstandardiof 126 CFU

= =

more: likely to be reason for
listing. Note in this example,
geometric mean is not
exceeded although 4 of 5
samples exceeded 126.

Escherichia colif Results

Lab
Result

Lab
Note

Result Used In
Calculation

132

132

2

1

220

220

159

159

2419

L

3628.5

Lab notes
than

. L = greater than, K = less

Geometric mean = 101
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— : creening values fior single sample maximum
'. PNlinpaIEdNIasEd O EXCEEdanCes of sereening values
" — Full Body Contact = 300 CFU
— Partial Body Contact = 750 CFU
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- Progosa| Surrreey
BN Singlel Sample Maximum assessments will vary based on:

e

SHliRaNargerresernvolr and distant sites, assess hased on
EXCEEdances/site.

siliFsmall dataset — Use existing assessment criteria

— Impaired if >1 sample exceeds screening value in 3 years.
— Minimum of 2 sampling events exceed.

® |f large dataset (1 sample per week during swimming season)
use binomial approach.

— Impaired if >10% samples exceed screening value with a
95% confidence level.

— Minimum of 3 sampling events exceed.




~ Progosel Sunllelays
S et weather listing exclusion — ADEQ could defend not listing a

Isiiface water, where bacterial exceedances are only
I associated with storm flow conditions, based on:

s\Wet weather flows result inidangerous conditions physically
precluding recreation (e.g., kayaking, wading, swimming).

e Not In or near a populated area.
® Not a popular swimming area or recreational area.
® Regulated discharges are not a potential source.




-

(el F
iy e
e 4

-

DT —

BN Eeometiic means

Assess i not already impaired based on single sample maximum
Iimpaired based on one exceedance of a geemetric mean.
Calculate monthly geometric mean if at least 4 samples/month.

Calculate annual geometric mean, If insufficient samples to
calculate monthly geometric mean, but at least 4 samples in a
calendar year.

If analytical result is reported as “greater than” or “Too
Numerous To Count,” multiply result by 1.5 to determine
geometric mean.




